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ABSTRACT 
The invention relates to a medical injection device having a 
polymeric housing or housing parts . The housing comprises 
a moulded outer housing element and a moulded elongated 
tubular inner housing element . The elongated tubular inner 
housing element is formed as one unitary element and 
carries a pointer and one or more projections in predeter 
mined and correlated positions . The pointer points to indicia 
on a scale drum and the projections engage the scale drum . 
The outer housing element is moulded over the elongated 
tubular inner housing element in a 2K moulding to form one 
single housing component . 
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A HOUSING FOR A MEDICAL INJECTION 
DEVICE 

THE TECHNICAL FIELD OF THE INVENTION 
[ 0001 ] The invention relates to an injection device for 
injecting set doses of a liquid drug and more precisely to 
such injection device comprising a housing moulded from a 
polymeric material . The invention especially refers to such 
housing produced by an over - moulding method such as 2K 
moulding . The invention further relates to a method for 
moulding such housing using a 2K injection moulding 
technique . 

DESCRIPTION OF RELATED ART 
[ 0002 ] An injection device usually has a housing storing a 
cartridge containing the liquid drug to be injected . The liquid 
drug is pressed out from the cartridge through an injection 
needle by moving a plunger forward inside the cartridge . 
This forward movement is usually done by a piston rod 
abutting the plunger which piston rod is moved axially 
forward by a drive mechanism . The housing is usually made 
from one or more polymeric components which are usually 
injection moulded . 
[ 0003 ] An example of such injection device is disclosed in 
WO 99 / 38554 ( reference is especially made to the FIGS . 
15 - 17 , which depicts an injection pen currently sold by 
Novo Nordisk A / S under the trade name Flexpen® ) . The 
proximal housing component is internally provided with a 
thread which guides a scale drum . The scale drum has a 
corresponding thread such that the scale drum moves heli 
cally out from the housing during rotation . Indicia indicating 
the various doses a user can select are printed on the scale 
drum and moves past a window in the housing during 
rotation . Usually a pointer pointing to the relevant indicia is 
printed on an external surface of the housing . However , the 
moulding of internal threads is rather complicated and 
moulding always involves certain tolerances . Further , the 
printing process also has tolerances . As a result of these 
tolerances a number of injection devices are missing a 
correct alignment between the indicia on the scale drum and 
the pointer printed on the housing . 
[ 0004 ] A further example of an injection device is pro 
vided in WO2001 / 95959 which discloses an injection device 
in which the scale drum is provided with threads on the 
inside and rotatably guided on a threaded tower erected 
inside the housing . However , also in this injected device , the 
pointer is printed on the housing in a separate printing 
process . 
[ 0005 ] A further scale drum configuration is disclosed in 
WO 2015 / 197629 . Here the scale drum also has an internal 
thread but this thread is guided on the threaded piston rod 
which is rotationally locked during dose setting such that the 
scale drum moves helically both in relation to the piston rod 
and to the housing during dose setting . 
[ 0006 ] EP 1 , 819 , 382 discloses an injection device in 
which the force for expelling the set dose is delivered by a 
torsion spring . In such injection device the scale drum is 
usually restricted to only rotate helically within the bound 
aries of the housing i . e . the scale drum does not protrude out 
from the housing . The housing is on the inside provided with 
an inwardly pointing projection which stops the helical 
movement of the scale drum in a predetermined position , 
usually the zero position or the maximum dose setting 

position . This stop projection can either stop the axial 
movement of the scale drum as is known from a standard nut 
and bolt , or it can be a rotational stop which stops the helical 
movement of the scale drum . 
[ 0007 ] In EP 1 , 603 , 610 the thread in the housing guiding 
the scale drum is formed only as a segment of a thread , 
however , the pointer is still printed on the housing . 
10008 ] An example of a moulding method in which a first 
part is moulded where after a second part is moulded over 
the first part is disclosed in US 2005 / 0241112 . Here an 
indicator element for a polymeric knob is moulded sepa 
rately in a first cavity where after it is placed in a second 
cavity . This is followed by a second mould performed into 
the second cavity to partly cover the indicator element . This 
technique is commonly recognized as insert moulding . A 
similar method for insert moulding of a housing for an 
injection device is disclosed in U . S . Pat . No . 8 , 652 , 387 . 
[ 0009 ] 2K moulding is also often referred to as multicom 
ponent moulding or over - moulding . In one aspect of 2K 
moulding a pre - formed element is physically located in the 
cavity before the last moulding shot is delivered , this is often 
referred to as insert moulding . In another aspect of 2K 
injection moulding , the first part and the second part are 
moulded either in the same cavity through different injec 
tions points in a sequential process , or in different cavities 
also through different injections points and in a sequential 
process . Generally , in 2K moulding ; two different injection 
moulding units are used to mould the finished product and 
the second mould is performed before the first mould is 
cooled such that the two parts or layers are adhered to each 
other to form a “ sandwich " structure . 
[ 0010 ] Aprocess for 2K moulding using a turnable middle 
section is disclosed in WO 2000 / 073040 . In this process the 
inner part is first moulded on a core or mandrel which is 
there after rotated into a second position in which second 
position the outer part is moulded over the inner part using 
a second cavity . The first mould is maintained on the same 
core in both moulding sequences and the fully moulded 2K 
part is removed from the core after the second mould is 
performed . 

DESCRIPTION OF THE INVENTION 
[ 0011 ] It is thus an object of the present invention to 
provide an injection device having an improved housing in 
which the correlation between the indicia on the scale drum 
and the indicator on the housing is improved . 
[ 0012 ] It is further an object of the invention to fully avoid 
a relatively expensive printing process while maintaining a 
high degree of contrast between the housing and the pointer . 
[ 0013 ] The invention is defined in claim 1 . Accordingly in 
one aspect the present invention relates to an injection 
device comprising a polymeric moulded housing . Internally 
the polymeric housing accommodates or supports a rotatable 
scale drum which has an interface structure for guiding the 
rotatable scale drum helically relatively to the polymeric 
housing at least during dose setting . 
[ 0014 ] The interface structure on the scale drum can be 
any structure which can be guided by a thread or even by a 
part of a thread to introduce a helical movement to the scale 
drum . In one example the interface structure is a thread 
provided on an outer surface of the scale drum for guiding 
the rotatable scale drum helically in relation to the housing . 
In an alternative , the interface structure can be a thread 
structure provided on an inside surface of the scale drum . 
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This inner thread structure can be guided on a tower located 
inside the housing or it can be guided directly on the 
threaded piston rod which is then maintained rotatably 
stationary during dose setting . 
[ 0015 ] The housing is internally provided with one or 
more projections for engaging the rotatable scale drum . The 
projection can in one example be a thread structure coop 
erating with the interface structure of the scale drum to guide 
the scale drum helically or it can be a simple stop projection 
for stopping the helical movement of the scale drum e . g . in 
a zero position . Further , any number of projections can be 
provided e . g . in a combination of a thread projection and a 
stop projection . The housing also carries a pointer pointing 
to indicia on the scale drum is provided . 
[ 0016 ] Accordingly at least three different embodiments 
can be envisaged . In the first embodiment , the interface 
structure on the scale drum is formed as an external thread 
and the projection is formed as a thread structure provided 
on the inner surface of the housing . In the second embodi 
ment , the interface structure is formed as a thread on the 
inner surface of the scale drum engaging and the projection 
is formed as an outwardly pointing thread structure provided 
on a tower forming part of the housing . In the third embodi 
ment the interface means is an internal thread formed inside 
the scale drum and engaging directly on the piston rod and 
the projection provided engages the scale drum either axially 
or rotationally to stop helical movement of the scale drum . 
Such stop projections could also be provided in the first and 
the second embodiments . 
[ 0017 ] . By thread or thread structure is meant any kind of 
female or male thread or part of thread that can introduce a 
helical movement . In the simplest form one part can be a 
helical thread and the other part just a protrusion engaging 
the helical thread to introduce a helical movement . 
[ 0018 ] According to the invention , the polymeric housing 
of the injection device comprises the following two parts : 

[ 00191 a moulded outer housing element , and 
[ 0020 ] a moulded elongated tubular inner housing ele 
ment carrying both the pointer and the projection 
engaging the scale drum . 

[ 0021 ] The outer housing element is moulded over the 
elongated tubular inner housing element to form one single 
component referred to as the housing . The elongated tubular 
inner housing element is moulded prior to moulding the 
outer housing element and is preferably moulded either in 
another cavity or in the same cavity using a 2K moulding 
technique . The moulding is preferably performed on a core 
or mandrel . 
[ 0022 ] By elongated is meant that the axial or longitudinal 
length of the inner housing element is longer than the 
diameter of the element itself . Further , by the term tubular is 
meant that the element is oblong and hollow as tubes 
generally are . Since tubes are usually hollow , this implies 
that the elongated tubular inner housing element has a closed 
circumference , however , a less than 360 degrees circumfer 
ence is also possible within the scope of the present inven 
tion . By tubular and elongated is not meant any limitation to 
the actual cross section of the elongated tubular element of 
the invention . 
[ 0023 ] The elongated tubular inner housing element is 
formed as one unitary element carrying both the pointer and 
the projection engaging the scale drum and the position of 
the projection and the pointer are predetermined and inter 
related . In this way the correlation between the pointer and 

the indicia on the scale drum can be optimized since the 
alignment between the pointer and the projection engaging 
the scale drum can be set more accurate . The narrow 
connection between the pointer and the scale drum ( via the 
projection ) will ensure a more precise link between the 
pointer and the scale drum indicia . 
[ 0024 ] The projection protrudes inwardly from an inner 
surface of the elongated tubular element and the pointer 
protrudes outwardly from an outer surface of the elongated 
tubular inner housing element . The outer housing is moulded 
over the elongated tubular inner housing element leaving at 
least a part , and preferably an outer surface part , of the 
protruding pointer visible for user . 
10025 ] . The inner housing element and the outer housing 
element are in one embodiment moulded from materials 
which has different visible appearances . The difference in 
appearances can be provided by a difference in colours or a 
difference in texture and thus makes the presence of the 
pointer very visible to the user . 
[ 0026 ] In one aspect the one or more projection is a thread 
engaging the interface structure of the scale drum for guid 
ing the rotation of the scale drum . However , the projection 
could also be a stop means for stopping the rotation of the 
scale drum in a predetermined position . Such position would 
usually be the zero position or the maximum dose setting 
position or both positions . It is thus equally important to 
correlate the indicia with the stop means in order to have the 
pointer to point to the correct indicia in the stop position 
[ 0027 ] The scale drum can be the type in which the helical 
groove is provided on the outer surface of the scale drum 
such that the scale drum is guided in a thread in the housing 
pointing towards the centre line of the pen - shaped injection 
device . Alternatively , the scale drum is provided with 
threads on its inside , in which case the scale drum is 
rotatable guided on a tower erected inside the housing of the 
injection device . This tower would then carry the thread 
which then points away from the centre line of the pen 
shaped injection device . In the latter case , the erected tower 
can be integrally formed in the 2K moulding process . 
10028 ] In an alternative solution for an injection device as 
disclosed in WO 2015 / 197629 the interface structure on the 
scale drum can be helically guided by the outer thread 
provided on the piston rod . In this case the piston rod is 
rotationally maintained in locked position relatively to the 
housing at least during dose setting such that the scale drum 
moves helically relatively to the housing during dose setting . 
[ 0029 ] The moulded outer housing element comprises a 
window , e . g . formed as a radial opening in the outer housing 
element and the pointer preferably points towards this 
window thereby indicating the set dose size for the user . The 
protruding pointer preferably makes up a part of the window 
frame and directly abuts with the scale drum , such that no 
element is present between the visible part of the protruding 
pointer and the scale drum . A user is then able to view the 
indicia on the scale drum through the window and the 
pointer points directly to the relevant indicia . The window 
could further be covered by a transparent glassing e . g . made 
from a transparent polymeric material , through which the 
user can inspect the indicia on the scale drum . Such trans 
parent element can in one example be insert moulded to the 
housing i . e . the transparent element is located in the cavity 
before the polymeric material is injected into the cavity . 
[ 0030 ] However , the pointer can also penetrate through the 
outer housing element in a position axially retracted from 
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the window , the important feature being that the projection 
and the pointer is moulded on the same element and in the 
same process to thereby maximise the correlation between 
the indicia on the scale drum and the position of the pointer . 
Further , a difference in the visible appearance of the two 
housing elements provides a very visible pointer . 
[ 0031 ] In one aspect , the elongated tubular inner housing 
element covers the window in the outer housing element in 
which case the elongated tubular inner housing element 
needs to be provided with a window aligned with the 
window of the outer housing element thus allowing the user 
to visually inspect the indicia representing the set dose size . 
However , the elongated tubular inner housing element need 
not be formed to cover the window of the outer housing 
element , the longitudinal distance in which the two parts 
cover each other can be located out of the range of the 
window . 
[ 0032 ] The elongated tubular inner housing element is 
preferably formed as a cylindrical element . By cylindrical is 
meant that the individual lines forming the outer surface run 
in parallel . The cross - section can thus be any kind of a 
polygonal configuration . However , a circular cross - section 
is preferred for pen - shaped injection devices . 
[ 0033 ] In one aspect of the invention , the elongated tubu 
lar inner housing element extends outside the axial param 
eter of the outer housing element . This is very beneficial 
since the so extending part of the elongated tubular inner 
housing element can be used for securing other elements 
such as a dose dial button . Further , when 2K moulding the 
housing , the same core or mandrel can be used for the two 
different cavities used in the moulding process . The elon 
gated tubular element is first moulded on the core or mandrel 
which is there after revolved to the second cavity thus 
moulding the outer housing element directly on the elon 
gated tubular element where after the finished housing is 
cooled and removed from the core or mandrel . 
[ 0034 ] In order to simplify the moulding process , the 
thread is preferably formed as one or more segments of a 
thread . Such segments are preferably less than one single 
sweep i . e . less than 360 degrees . This greatly simplifies the 
removal of the finished housing from the core or mandrel 
after the second mould has been cooled . 
10035 ) . When only very angular small segments are used it 
can be beneficial to provided more than one segment in the 
axial direction . Especially if the scale drum is short but 
travels a long distance . In such case a plurality of longitu 
dinal separated thread segments are required in order to 
maintain contact with the interface structure of the scale 
drum as it travels axially . 
[ 0036 ] In the aspect in which the projection is formed as 
a stop means for stopping helical movement of the scale 
drum , the stop can be an axial stop which engages the scale 
drum to stop in a predetermined axial position . Such axial 
stop would thus abut the scale drum at a distal or at a 
proximal surface of the scale drum . 
[ 0037 ] In a further embodiment , the scale drum can be 
provided with a stop surface provided in a circumferential 
and rotational plane and the stop means could thus abut such 
stop surface to stop further rotational movement of the scale 
drum . 
[ 0038 ] It is also possible to provide the elongated tubular 
element with both a thread and a stop means . 
0039 ] The upper surface of the pointer is usually aligned 

with the outer surface of the outer housing element to form 

a smooth outer surface of the injection device . Further , the 
inner surface of the pointer is aligned with the inner surface 
of the elongated tubular inner housing element to also form 
a smooth interior surface against which the scale drum 
slides . 
[ 0040 ] The elongated tubular inner housing element and 
especially the pointer is preferably optical different from the 
outer surface of the outer housing element such that a user 
can quickly identify which part is the pointer and which part 
is the housing . In order to further enhance the contrast , the 
outer housing element and the elongated tubular inner 
housing element can be moulded from different polymeric 
materials and / or have different colours . 
[ 0041 ] The finished housing is usually the outer shell of an 
injection device ; however , the housing could also form only 
part of the outer shell e . g . by being attached to a cartridge 
holder carrying the cartridge containing the liquid drug . In 
an alternative the moulded housing can be surrounded by a 
thin metal sheet which is then the outer shell . 
10042 ] . The scale drum can be any kind of rotatable and 
axially moving scale drum , the scale drum is preferably 
provided with a helical groove or thread such that the 
resulting movement is helically as explained . In WO 
99 / 38554 , the scale drum rotates out from the housing 
during dose setting . However , in the new generation of 
spring - driven automatic injection devices as e . g . known 
from EP 1 , 819 , 382 , the scale drum moves within the bound 
aries of the housing both during dose setting and during dose 
ejection . The latter is also the case for the injection device 
disclosed in WO 2015 / 197629 . 
10043 ] The present invention further relates to a method 
for moulding the polymeric housing of the injection device . 
The method comprises the steps of : 

[ 0044 ] ( i ) moulding an elongated tubular inner housing 
element having an outer surface carrying a pointer and 
an inner surface carrying a projection , and 

[ 0045 ] ( ii ) moulding an outer housing element over the 
elongated tubular element leaving at least a part of the 
pointer visible . 

[ 0046 ] The elongated tubular inner housing element is 
moulded prior to moulding the outer housing element and 
the outer housing element and the elongated tubular inner 
housing element are preferably but not necessarily moulded 
from different polymeric materials . A preferred moulding 
technique is 2K moulding in which the elongated tubular 
inner housing element is first moulded where after the outer 
housing element is moulded over the tubular element pref 
erably using two different cavities but maintaining the 
housing , or actually the elongated tubular element , on the 
same core or mandrel as disclosed in WO 2000 / 073040 . 
[ 0047 ] Further , in one aspect , the outer housing element 
and the elongated tubular inner housing element have dif 
ferent colours or different physical texture to thereby 
enhance the visual appearance of the pointer . 
[ 0048 ] The present invention thus relate to a medical 
injection device and preferably to a pen - shaped injection 
device . The housing of the injection pen preferably has an 
oblong shape and a circular cross - section and the outer 
housing element can either form the housing in its entirety 
or the outer housing element can form a part of a larger 
housing . The injection pen can either be a pre - filled injection 
device or a durable injection device and in either case it can 
be a manual driven injection pen or an automatic injection 
pen . 
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[ 0056 ] Further the term “ injection needle ” defines a pierc 
ing member adapted to penetrate the skin of a subject for the 
purpose of delivering or removing a liquid . For many pen 
systems , the needle cannula of the injection needle com 
prises a front part for penetrating the skin of the user and a 
back part for penetrating the septum of the cartridge thus 
creating a liquid flow between the interior of the cartridge 
and the subcutaneous layer of the user . 
[ 0057 ] All references , including publications , patent appli 
cations , and patents , cited herein are incorporated by refer 
ence in their entirety and to the same extent as if each 
reference were individually and specifically indicated to be 
incorporated by reference and were set forth in its entirety 
herein . 
[ 0058 ] All headings and sub - headings are used herein for 
convenience only and should not be constructed as limiting 
the invention in any way . 
[ 0059 ] The use of any and all examples , or exemplary 
language ( e . g . such as ) provided herein , is intended merely 
to better illuminate the invention and does not pose a 
limitation on the scope of the invention unless otherwise 
claimed . No language in the specification should be con 
strued as indicating any non - claimed element as essential to 
the practice of the invention . 
[ 0060 ] The citation and incorporation of patent documents 
herein is done for convenience only and does not reflect any 
view of the validity , patentability , and / or enforceability of 
such patent documents . 
[ 0061 ] This invention includes all modifications and 
equivalents of the subject matter recited in the claims 
appended hereto as permitted by applicable law . 

[ 0049 ] Definitions : 
[ 0050 ] An “ injection pen ” is typically an injection appa 
ratus having an oblong or elongated shape somewhat like a 
fountain pen for writing . Although such pens usually have a 
circular cross - section , they could easily have a different 
cross - section such as triangular , rectangular or square or any 
variation around these geometries . 
[ 0051 ] As used herein , the term “ drug ” is meant to encom 
pass any drug - containing flowable medicine capable of 
being passed through a delivery means such as a hollow 
needle in a controlled manner , such as a liquid , solution , gel 
or fine suspension . Representative drugs includes pharma 
ceuticals such as peptides , proteins ( e . g . insulin , insulin 
analogues and C - peptide ) , and hormones , biologically 
derived or active agents , hormonal and gene based agents , 
nutritional formulas and other substances in both solid 
( dispensed ) or liquid form . 
[ 0052 ] “ Scale drum ” is meant to be a cylinder shaped 
element carrying indicia indicating the size of the selected 
dose to the user of the injection pen . The cylinder shaped 
element making up the scale drum can be either solid or 
hollow . “ Indicia ” is meant to incorporate any kind of print 
ing or otherwise provided symbols e . g . engraved or adhered 
symbols . These symbols are preferably , but not exclusively , 
Arabian numbers from “ 0 ” to “ 9 ” . In a traditional injection 
pen configuration the indicia is viewable through a window 
provided in the housing . 
[ 0053 ] “ Cartridge ” is the term used to describe the con 
tainer containing the drug . Cartridges are usually made from 
glass but could also be moulded from any suitable polymer . 
[ 0054 ] By the term “ Pre - filled ” injection device is meant 
an injection device in which the cartridge containing the 
liquid drug is permanently embedded in the injection device 
such that it cannot be removed without permanent destruc 
tion of the injection device . Once the pre - filled amount of 
liquid drug in the cartridge is used , the user normally 
discards the entire injection device . This is in opposition to 
a “ Durable ” injection device in which the user can himself 
change the cartridge containing the liquid drug whenever it 
is empty . Pre - filled injection devices are usually sold in 
packages containing more than one injection device whereas 
durable injection devices are usually sold one at a time . 
When using pre - filled injection devices an average user 
might require as many as 50 to 100 injection devices per 
year whereas when using durable injection devices one 
single injection device could last for several years , however , 
the average user would require 50 to 100 new cartridges per 
year . 
[ 0055 ] Using the term “ Automatic ” in conjunction with 
injection device means that , the injection device is able to 
perform the injection without the user of the injection device 
delivering the force needed to expel the drug during dosing . 
The force is typically delivered automatically — by an 
electric motor or by a spring drive . The spring for the spring 
drive is usually strained by the user during dose setting , 
however , such springs are usually prestrained in order to 
avoid problems of delivering very small doses . Alterna 
tively , the spring can be fully preloaded by the manufacturer 
with a preload sufficient to empty the entire drug cartridge 
though a number of doses . Typically , the user activates a 
latch mechanism e . g . in the form of a button e . g . provided 
at the proximal end of the injection device to release fully 
or partially — the force accumulated in the spring when 
carrying out the injection . 

BRIEF DESCRIPTION OF THE DRAWINGS 
[ 0062 ] The invention will be explained more fully below 
in connection with a preferred embodiment and with refer 
ence to the drawings in which 
[ 0063 ] FIG . 1 show a cut - open view of the housing 
according to the invention . 
[ 0064 ] FIG . 2 show the cut - open housing according to 
FIG . 1 viewed from a different angle . 
[ 0065 ] FIG . 3 show a perspective view of the proximal end 
of the housing . 
[ 0066 ] FIG . 4 show a perspective view of the scale drum . 
[ 0067 ] FIG . 5 show a perspective view of the inner hous 
ing element . 
[ 0068 ] FIG . 6 show a cross sectional view of the inner 
housing element of FIG . 5 . 
[ 0069 ] The figures are schematic and simplified for clarity , 
and they just show details , which are essential to the 
understanding of the invention , while other details are left 
out . Throughout , the same reference numerals are used for 
identical or corresponding parts . 

DETAILED DESCRIPTION OF EMBODIMENT 
[ 0070 ] When in the following terms as " upper ” and 
" lower ” , " right " and " left " , " horizontal ” and “ vertical " , 
“ clockwise ” and “ counter clockwise ” or similar relative 
expressions are used , these only refer to the appended 
figures and not to an actual situation of use . The shown 
figures are schematic representations for which reason the 
configuration of the different structures as well as there 
relative dimensions are intended to serve illustrative pur 
poses only . 
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[ 0071 ] In that context it may be convenient to define that 
the term “ distal end ” in the appended figures is meant to 
refer to the end of the housing element to which the 
cartridge - holder is attached , whereas the term “ proximal 
end ” is meant to refer to the opposite end pointing away 
from the cartridge - holder and usually carrying the dose dial 
button . Distal and proximal is meant to be along an axial 
orientation extending along the longitudinal axis of the 
injection device and is further indicated in the figures . 
[ 0072 ] In FIG . 1 the outer housing element from the 
second mould is numbered “ 10 ” and the inner housing 
element from the first mould is numbered " 20 " . 
[ 0073 ] The outer housing element 10 is moulded over the 
inner housing element 20 and comprises a window 11 
through which a user can view a non - shown scale drum 15 . 
As can be seen in FIG . 1 , the inner housing element 20 
extends out from the outer housing element 10 in a longi 
tudinal direction . 
[ 0074 ] The extended part of the inner housing element 20 
is provided with a circular ridge 21 which rotatable secures 
a non - shown dose dial button . The distal end of the outer 
housing element 10 is provided with an internal groove 12 
securing a non - shown cartridge - holder which again supports 
a non - shown cartridge containing the liquid drug . Together 
the outer housing element 10 and the cartridge - holder make 
up the body of an injection device which e . g . could be a 
pre - filled injection device i . e . an injection device wherein 
the cartridge - holder is permanently and irreversible secured 
to the housing 10 . 
[ 0075 ] The term body is herein used to define the entire 
outer boundaries of the injection device . However , in the 
following , the term housing is meant to imply either the full 
body if the body is moulded as one single element or the 
term housing can imply only a part of the full body if the 
body is made from a plurality of elements e . g . a housing part 
and a cartridge holder . 
[ 0076 ] When setting a dose , the user rotates the non 
shown dose setting button which causes the scale drum 15 
to rotate . The scale drum 15 is disclosed in FIG . 4 and is in 
the depicted embodiment externally provided with a helical 
groove or thread 16 which is guided on a thread 22 prefer 
ably formed from a plurality of thread segments 22a - c such 
that the scale drum 15 move in a helical movement whereby 
indicia printed in a helical row on the outer surface of the 
scale drum 15 pass by the window 11 in the outer housing 
element 10 thus indicating the size of the set dose . 
[ 0077 ] The thread 22 formed in the inner housing element 
20 can be a full thread 22 i . e . having more than a 360 degree 
sweep , or the thread 22 can be made from one or more thread 
segments 22a - c as long as the inner housing element 20 is 
formed as one unitary element carrying both the thread 22 or 
the thread segments 22a - c and a pointer 25 . 
[ 0078 ] In a non - shown embodiment the thread 16 can be 
located internally in the scale drum 15 and the housing 
provided with a tower on which the scale drum 15 is 
helically moved . In such embodiment , the thread segments 
22a - b points outwardly . Further , the non - shown internal 
thread can be guided on the outer thread of a piston rod . 
[ 0079 ] All though the figures disclose a plurality of thread 
segments 22a - c only one such segment 22a - c is actually 
needed . However in order to properly guide a short scale 
drum 15 over a large distance a plurality of thread segments 
22a - c are suggested . These segments 22a - c should be pro - 
vided axially displaced in an axial distance depending on the 

length of the scale drum 15 . As an alternative to thread 
segments 22a - c a full thread 22 can be used , but for 
moulding purposes the sweep of the thread 22 should be less 
than 360 degrees , in which case a plurality of such sweeps 
could be provided . 
[ 0080 ] FIGS . 1 and 2 further discloses that all the thread 
segments 22a - c and the pointer 25 form integral parts of the 
inner housing element 20 . The outer housing element 10 has 
an outer surface 13 which is to be held in the hand of the user 
during operation of the injection device . Further , the inner 
housing element 20 carrying the thread segments 22a - c and 
the pointer 25 can also be provided with a stop 28 which will 
be explained later . 
[ 0081 ] FIG . 3 discloses an enlarged view of the proximal 
end of the housing which will be explained later . 
[ 0082 ] FIG . 4 discloses the scale drum 15 which is heli 
cally guided in the thread segments 22a - c . Such scale drum 
15 is well known in the art and is externally provided with 
indicia viewable through the window 11 . The scale drum 15 
is distally provided with a stop surface 17 which lies in the 
circumferential and rotational plane . A similar proximal stop 
surface 18 is further provided . In the end position one of 
these stop surfaces 17 , 18 abut the stop 28 provided in the 
tubular element 10 . This stop position is either the zero 
position or the maximum dose setting position . A further 
stop can be provided in a different not - shown element which 
is coupled to the proximal end of the tubular element 10 such 
that the scale drum 15 strikes both a zero stop and a 
maximum stop . The individual position of these two stops 
would depend on the angle of the thread segments 22a - c , i . e . 
depend upon which way the scale drum 15 rotates during 
dose setting . 
10083 ] By having the stop 28 moulded in the same mould 
as the pointer 25 a very precise correlation between the stop 
position and the indicia on the scale drum 15 can be 
obtained . 
[ 0084 ] The stop 28 provided on the inner housing element 
20 does not explicit require the thread segments 22a - c to 
also be formed in the inner housing element 20 . A solution 
in which the stop 28 and the pointer 25 are provided on the 
inner housing element 20 and the thread segments 22a - c are 
provided in the outer housing element 10 can also be 
envisaged . 
[ 0085 ] Further , if the scale drum 15 is guided directly on 
the outer thread a the piston rod , only stop projections 28 are 
required . 

[ 0086 ] FIGS . 5 and 6 disclose the inner housing element 
20 before the outer housing element 10 is moulded . The 
inner housing element 20 has an outer surface 23 and an 
inner surface 24 ( surfaces are indicated by arrows ) . Further , 
the pointer 25 has an outer surface 26 and an inner surface 
27 . 
100871 The inner surface 27 of the pointer 25 is preferably 
aligned with the inner surface 24 of the inner housing 
element 20 as disclosed in FIG . 6 . 
[ 0088 ] As seen in FIG . 5 and FIG . 6 , the pointer 25 
protrude a distance above the outer surface 23 of the inner 
housing element 20 , a distance that makes the outer surface 
26 of the pointer 25 to be aligned with the outer surface 13 
of the outer housing element 10 . Further , the thread seg 
ments 22a - c protrudes beyond the inner surface 24 of the 
inner housing element 20 thus making it possible for the 
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thread segments 22a - c to engage the female part of the 
thread 16 in the scale drum 15 carrying the indicia indicating 
the size of the set dose . 
[ 0089 ] In production , the inner housing element 20 is first 
moulded on a core or mandrel in a first cavity where after , 
the core or mandrel still carrying the inner housing element 
20 is moved e . g . by rotation , to a second cavity in which the 
outer housing element 10 is moulded over the inner housing 
element 20 . The two cavities used are preferably feed from 
two different injection moulding machines as is common 
when over - moulding ( 2K moulding ) . After moulding the 
housing is removed from the core or mandrel after proper 
cooling . 
[ 0090 ] The inner housing element 20 which is moulded 
first in one operation thus has the pointer 25 and the thread 
segments 22a - c in an interrelated and predetermined posi 
tion which means that the scale drum 15 can be very 
precisely guided such that an exact and prober alignment 
between the indicia on the scale drum 15 and the position of 
the pointer 25 can be established . 
10091 ] Further , a clear difference in the visible appearance 
of the pointer 25 and the outer housing element 10 can be 
obtained e . g . by using different textures in the two mould 
ings or by using different colours of polymers in the mould 
ing process . It is also possible to add a lubricant to the 
polymer when moulding the inner housing element 20 which 
would then lower the friction between the thread segments 
22a - c and the scale drum 15 . 
[ 0092 ] In FIG . 3 it is disclosed that the outer surface 26 of 
the pointer 25 radially is aligned with the outer surface 13 of 
the outer housing element 10 thus all together forming a 
smooth outer surface . In the disclosed embodiment the 
pointer 25 is axially removed a small distance from the 
window 11 , however , the pointer 25 can in another embodi 
ment form part of the window frame such that the part of the 
pointer 25 integrated in the window frame directly abuts the 
scale drum 15 . 
10093 ] . Some preferred embodiments have been shown in 
the foregoing , but it should be stressed that the invention is 
not limited to these , but may be embodied in other ways 
within the subject matter defined in the following claims . 

1 . An injection device for injecting set doses of a liquid 
drug , comprising 

a pen - shaped polymeric housing internally accommodat 
ing a rotatable scale drum which scale drum has an 
interface structure for guiding the rotatable scale drum 
helically relatively to the polymeric housing and which 
scale drum carries a plurality of indicia viewable 
through a window provided in the polymeric housing , 
and 

a pointer pointing to an indicia thereby indicating the size 
of the set dose , 

and which polymeric housing comprises : 
a moulded outer housing element , and 
a moulded elongated tubular inner housing element 
which elongated tubular inner housing element car 
ries both the pointer for indicating the size of a set 
dose and one or more projections for engaging the 
rotatable scale drum , 

wherein the elongated tubular inner housing element 
comprises an internal surface from which the projec 
tions for engaging the rotatable scale drum protrudes 
and an outer surface from which the pointer protrudes , 
and wherein 

the moulded outer housing element is moulded over the 
elongated tubular inner housing element leaving at least 
a part of the protruding pointer visible . 

2 . An injection device according to claim 1 , wherein the 
projection is a thread engaging the interface structure of the 
scale drum . 

3 . An injection device according to any of the claim 2 , 
wherein the thread is formed as one or more segments . 

4 . An injection device according to claim 3 , wherein the 
one or more segments of the thread are provided in different 
longitudinal positions . 

5 . An injection device according to claim 1 , wherein the 
projections are a stop structure abutting a surface on the 
scale drum in a stop position . 

6 . An injection device according to claim 1 , wherein the 
elongated tubular inner housing element extends out from 
the outer housing element in at least one longitudinal 
direction such that at least a part of the elongated tubular 
inner housing element constitutes an extension of the outer 
housing element . 

7 . An injection device according to claim 1 , wherein an 
outer surface of the pointer is aligned with an outer surface 
of the outer housing element . 

8 . An injection device according to claim 1 , wherein the 
protruding pointer forms part of the window . 

9 . An injection device according to claim 1 , wherein the 
outer housing element and the elongated tubular inner 
housing element are moulded from different polymeric 
materials . 

10 . An injection device according to claim 1 , wherein the 
outer housing element and the elongated tubular inner 
housing element are moulded from polymeric materials 
having different visual appearances . 

11 . A method for moulding a polymeric housing for a 
medical injection device according to claim 1 , comprising 
the steps of : 
moulding an elongated tubular inner housing element 

having an outer surface from which the pointer pro 
trudes and an inner surface from which inner surface 
the one or more projections protrudes , and 

moulding an outer housing element over the elongated 
tubular inner housing element leaving at least a part of 
the pointer visible . 

12 . A method for moulding a polymeric housing accord 
ing to claim 11 , wherein the elongated tubular inner housing 
element is moulded prior to moulding the outer housing 
element . 

13 . A method for moulding a polymeric housing accord 
ing to claim 11 , wherein the outer housing element is 
moulded only over a part of the elongated tubular inner 
housing element which thereby extend outside the bound 
aries of the outer housing element in a longitudinal direction . 

14 . A method for moulding a polymeric housing accord 
ing to claim 11 , wherein the outer housing element and the 
elongated tubular inner housing element are moulded from 
different polymeric materials . 

15 . A method for moulding a polymeric housing accord 
ing to claim 10 , wherein the outer housing element and the 
elongated tubular inner housing element are moulded from 
polymeric materials having different visual appearances . 

* * * * * 


